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SKIN PROTECTION AFFORDED BY OINTMENTS*
GERD K. STEIGLEDER, M.D. AND WOLFGANG P. RAAB, M.D.
Adequate protection of the skin surface from
external allergens and irritants has become an
important problem in modern life. In recent years
efforts have been made to protect the skin
surface with a film of ointment. It has been
claimed that various ointments, especially those
containing silicone, are particularly effective in
this respect. Practical experience and experi-
mental research, however, have raised doubts
about the protective value of such preparations
and indicate that further studies are needed
(1, 5, 6, 7, 10, 11). The results obtained by us
with a simple but sensitive method to measure
the protective effect of ointments on skin sur-
faces will be presented in this paper.
METHODS
In our study we utilized a method already
described in detail for this purpose (12). This
depends on the fact that the esterases of the skin
surface hydrolyze -naphthylacetate and liberate
a-naphthol, which then can couple with the dye,
diazo blue B. The resulting azodye stains the
surface of the skin distinctly and can be removed
only with difficulty.
A glass chamber containing the incubation
medium was placed on the skin surface following
the application of various ointments. Previous
studies have shown that the ointment does not
inhibit the enzymatic reaction per se, but only
prevents the incubation medium from coming
into contact with the skin surface (12). When the
ointment layer between skin surface and incuba-
tion medium is lost, the reaction becomes positive.
The tests were performed on the flexor surfaces
of the forearms of 86 healthy male and female
volunteers. In each case a control reaction was
done on untreated skin of both forearms.
The following ointments were examined in
respect to their protective action on the skin
surface.
1. White petrolatum U.S.P.
2. Hydrophilic petrolatum U.S.P. (3% cho-
lesterol, 3% stearyl alcohol, 8% white wax,
86% white petrolatum)
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3. Lipophilic ointment A (water-in-oil emulsion
containing sorbitan sesquioleate in wax-
petrolatum base)
4. Zinc ointment lISP. (20% zinc oxide, 15%
liquid petrolatum, 65% white ointment)5. Hydrophilie ointment U.S.P. (0.025%
methylparaben, 0.015% propylparaben, 1%
sodium lauryl sulfate, 12% propylene glycol,
25% stearyl alcohol, 25% white petrolatum,
36.96% purified water)
6. Olive oil U.S.P.
7. Silicone ointment A (30% silicone in petro-
latum base)
8. Silicone ointment B (25% silicone in neutral
base without petrolatum)
The ointments were applied in two different
ways. A "thin" application signifies that the
ointment was applied in the usual way and spread
until a thin layer was present. A "thick" applica..
ion indicates a layer of ointment 1 to 2 mm in
thickness. The ointments were not rubbed in. In
addition, in some cases a thin layer of ointment
was applied and then wiped off (shown by the
letter W in the table). In some other cases a thick
layer of ointment was rubbed into the skin 20
times (indicated by the letter R in the table).
The glass chamber with the incubation medium
was placed on the skin surface either immediately
after the ointment was applied or following an
interval varying between 30 and 120 minutes (see
table). The incubation period varied between 10
and 30 minutes (see table).
RESULTS
Our results are shown in Table 1. Only the
reaction in the center of the test area was re-
corded inasmuch as a positive reaction was some-
times present at the borders because of the
traumatic disruption of the ointment layer by
the glass chamber.
The positive results obtained in areas "pro-
tected" with ointments, were rarely as strong
as the controls on untreated skin. In considering
the data in the table, the duration of the incuba-
tion period needs to be added to the time of
protection since the esterase reaction requires
no more than five minutes.
DJscussToN
The protection against water afforded the
skin surface by ointments depends on the dis-
tribution of the ointment on that surface, the
chemical and physical properties of the oint-
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ments, and the interval between the application
of the ointment and the beginning of the incuba-
tion. Other factors are probably involved which
are not determined by our method. Generally,
the protective action increases with the water
insolubility of the ointment and the thickness of
the applied layer.
The duration of the incubation must be added
to the time of protection since the esterase
reaction can already be detected after five
minutes. The slightest staining of the surface
by the esterase reaction must be considered as a
sign of discontinuity of the ointment film. It
should be stressed that a weak reaction cannot
be interpreted as a sign of partial protection.
since the contact between water and the skin
surface is definitely present. In our experiments
white petrolatum provided the surest and most
long-lasting protective action. Two different
silicone ointments with approximately the same
content of silicone oil were compared. Silicone
ointment A contained 30% silicone in white
petrolatum, silicone ointment B contained 25%
silicone in a neutral base without white petro-
latum. The silicone ointment in a petrolatum
base afforded a far better protection of the skin
than did the other, but has proved to be less
effective than pure white petrolatum. These
findings suggest that silicone does not afford
additional protection to the skin surface against
contact with water. This conclusion confirms
results obtained by other authors (2, 3, 4).
It is surprising that water soluble ointments
afford protection to the skin for even short
periods of time.
The negative reaction after application of
lipophilie ointment warrants further explanation.
The esterase reaction on skin treated with this
ointment has always failed to show an intensity
equal to the controls. Several factors may be
responsible for these findings: Lipophilic oint-
ment A contains Tween SO, a detergent. Tweens
are substrates for esterases and thus act by com-
petitive inhibition. In addition a detergent may
remove esterases from the skin surface. These
findings indicate that our method is limited in
usefulness. Obviously, the same statement also
applies to other methods. Our method should be
avoided wherever substances are applied to the
skin which inhibit the esterases or interfere with
the formation of the azodye in the incubating
medium.
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It is important to realize that the skin surface
was protected against mechanical trauma during
these experiments. Therefore, the continuity of
the ointment film was more completely preserved
than under the conditions of daily life. The
actual protection afforded to the skin surface by
ointments in active persons is even less effective
than these data indicate. Our findings do not
allow the conclusion that the application of an
ointment on the skin may he considered an
invisible glove ("gant invisible").
On the other hand, the effectiveness of an
ointment must not only be evaluated according
to the duration of the protection against water,
but also according to certain other factors such
as those influencing the physiologic balance of the
skin surface. Our findings indicate that ointments
(water-in-oil emulsions as well as oil-in-water
emulsions) influence the esterase activity on the
skin surface for a longer period than they protect
the skin surface against water. Thus, the physi-
ology of the skin surface is changed. The data
do not allow conclusions as to the significance of
this change.
Finally, ointments should not interfere with
performance during work. For this reason,
greasy ointments often cannot be used.
suMMARy
The actual protection of the skin surface
against contact with water afforded by various
ointments has been investigated with a new
method. White petrolatum has shown the best
protective effect. Addition of silicone does not
enhance the protective qualities of the base. Our
data indicate that ointments have a prolonged
influence on the skin surface, even when protec-
tion against water is no longer complete. The
investigations were done on normal skin.
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